Subjective perceptions of mental and physical energy were measured by the use of visual analogue scales 01AS)over the course of a week in a group of normal volunteers. These variables were found to correlate, highly both with one another and with assessments of vigour and fatigue measured with a standard adjectival format. In addition, high correlations were found with a measure of positive affect. These five variables also displayed characteristic patterns of diurnal variation. Physical and mental energy, vigour and positive affect were highest in the morning, falling progressively and significantly over the day. In contrast, fatigue showed the opposite pattern.
Introduction
A previous report in this -Iournal! described how normal volunteers were asked to select those psychological characteristics that they would describe as being 'life-affirming'. Thirty per cent of the replies were made up of a combination of 'drive' and 'vigour'. The notion of vigour, vitality or self-perceived energy is therefore regarded as an important and desirable characteristic. The value placed on vitality is heightened by increasingly frequent reports of a chronic fatigue syndrome which leave the victim with very little energy for either physical or mental activity2,3.
To study frequent changes in perceived energy levels requires the use of measuring instruments that are short, simple to complete and that can be used repeatedly. They should also be able to discriminate between perceptions of mental and physical energy, a distinction that many individuals make for themselves (unpublished observation).
Such an ideal instrument appears to be lacking. Self-perceived vitality is generally regarded as an aspect of mood, and a number of adjectival check lists, including the Profile of Mood States", the Activation-Deactivation Adjective Check List 6 and the Stress and Arousal Check List" have all been used to assess it. However, the adjectival format, in which volunteers rate the intensity oftheir response to a series of adjectives, usually on a four or five-point scale, is time-consuming.
A simpler method of assessment which many subjects prefer' is the Visual Analogue Rating Scale (VAS). Zeally and Aitken" suggested that it was an ideal format for the measurement of mood fluctuations. Visual analogue scales were used by Bond and Lader" to assess changes in alertness and contentment, but probably their most extensive use was by Eastwood et ai. 10 to follow seasonal changes in affect. They used a 9-point scale to measure mood changes and reported very high compliance rates when such scales were completed daily over a period as long as 11 months.
In an attempt to follow diurnal changes in selfperceived levels of physical and mental energy the present investigation used two 21-point visual analogue scales (consisting of a line marked out in units of five from 0 to 100) to compare fluctuations in mental and physical energy over the course of a week. Despite their widespread use, such scales never seem to have been validated against other measures of perceived energy. In this study, energy levels on the VAS were therefore compared to those measured concurrently using the Profile of Mood States (POMS)4.
It was hypothesized that levels of self-perceived vigour wouldbe strongly influencedby the individual's overall mood (ie that people who were feeling good generally would also feel more energetic) and by certain aspects of their individual personality. It was also predicted that high levels of energy would be associated with reports of increased happiness, in the same way that happiness predicts levels of selfreported physical well-being!'.
Each of these hypotheses was tested in a pilot group of volunteers.
Subjects and methods
Thirty women and 10 men, mostly health professionals were involved in the study. Their ages ranged from 22 to 60, with a mean of 39 years.
Each subject underwent a 19·item semi-structured interview containing questions about the subjective experience of their energy. These interview findings will be reported separately.
Before the interview they completed the Eysenck Personality Questionnaire (EPQ)12 and also the Happiness Measures (HM) of Fordyce-". Subjects took away a set of rating scales designed to assess fluctuations in their energy and mood states. They were to be completed three times daily (morning, Table 2 shows the 'within subject correlation' pattern, most appropriate for describing the association between momentary or 'state' levels of energy or affect variables. All the correlations with the exception of those involving NA were fairly high, ranging from 0.62 to 0.76.
Comparison between 'state' measures: 'within subject correlations'

Diurnal variation
Plotting the values recorded during the morning, afternoon or evening showed that for most subjects PE, ME, V and PA were all highest in the morning, falling to reach their lowest values in the evening. A two-way analysis of variance with repeated measures showed these falls to be significant (P< 0.01).
Conversely, the fatigue measure from the POMS was the only variable to show a significant rise during the day, such that most subjects were least fatigued in the morning and most fatigued in the evening.
This population of predominantly health professionals displayed considerably less fatigue than the student population on which the POMS fatigue score was standardized.
Both vigour and positive affect were normally distributed. PE and ME had slight negative skews, suggesting that this group reported higher levels of physical and mental energy than average. In contrast, both fatigue and negative affect were highly positively skewed, suggesting that they showed less fatigue and negative affect than the general population. 
Normative data Mean SD Mean SD Variable
Comparison between 'trait' measures: 'between subject correlations'
To compare the behaviour of the energy and affect factors with that of the more enduring 'trait' measures such as personality and happiness the data were expressed in terms of 'between subject correlations' (Table 3) . Split-half reliability coefficients were calculated following the procedure of Watson 15 to establish whether the energy variables were sufficiently consistent throughout the week to be validly treated as trait measures. All coefficients were high, ranging from 0.61 for fatigue to 0.89 for physical energy. Comparisons were Eysenck Personality Questionnaire (EPQY2 This is among the best known of personality inventories used in the UK. Only the scales relating to extraversion (E) and emotional instability or neuroticism (N) were used. afternoon and evening) over the course of one or two weeks. The time of each report was noted. All 40 subjects completed one week of data and 27 also provided ratings for a second week. Details of the rating scales used are provided below.
Profile of Mood States (POMS)4
This well-established multi-dimensional mood scale is used extensively to follow fluctuations in affect over time. Only the two rating scales relating to energy [entitled Vigor-Activity (V) and Fatigue-Inertia (F)] were used in this investigation. Subjects rate the way that they feel at this moment on a scale of 0-4 and total scores on each scale are calculated from the sum of the individual items.
Visual analogue ratings of physical energy (PE) and mental energy (ME)
Subjects were asked to record their subjective levels of physical and mental energy using two visual analogue scales running from 0 'I have no energy at all' to 100 'I am full of energy'. The scales were divided into five unit intervals. Participants put a circle around the score which best described their level of physical energy (PE) and mental energy (ME) at that moment.
Positive and Negative Affectivity Schedule (PANASjI4
This recently-developed measure of emotional states consists of two 10-item adjectival rating scales. Subjects rated their feelings of positive affect (PA) and negative affect (NA) 'right now' on each of these adjectives on a scale from 1 to 5. The sum of their individual positive and negative items gives the total positive and negative affect score.
Results
Energy variables: means and distributions
The mean values and standard deviations for the six energy variables together with the EPQ and HQ measures for 40 subjects for the first week are given in Table 1 . Comparison with published data for other normal populations showed that this volunteer group had values similar to the published norms, except for fatigue determined by the POMS.
Happiness Measures (HMY3
This brief but well validated scale measures how happy or unhappy individuals feel on a scale from oto 10 . In addition to indicating their general level of happiness at the start of the investigation, subjects also completed the scale at the end of each week to indicate how happy they had been during the week in which the other ratings were being completed. Data from all 40 subjects for the first week and from 27 subjects from the second week (six rating scales each measured three times daily) together with their initial ratings on the EPQ and HM and final ratings on the HM were analysed by standard statistical methods and by two separate procedures devised by Watson", to examine differences for 'within subject-' and 'between subject-correlations'. The relationships of the four energy variables to the personality factors E and N were moderate (0.32 to 0.45) but in the expected direction. Only the inverse correlation between extraversion and fatigue failed to achieve significance. Correlations between affect measures and personality variables are also in the expected direction and significant for PA, which is correlated positively with extraversion and negatively with neuroticism.
Happiness expressed 'in general' (measured at the beginning of the study) is significantly correlated with levels of vigour, fatigue, positive and negative affect, but not physical or mental energy. In contrast, there is a strong positive correlation (0.58 to 0.61, P< 0.05) between happiness assessed at the end of the week of measurement and the three positive energy variables (PE, ME and V) determined over the same time span. Happiness also shows a highly significant positive correlation with positive affect measured concurrently.
Stability of measures over 2 weeks
Twenty-seven of the 40 subjects volunteered to participate in the study for an extra week. Mean weekly ratings of energy and affect variables were calculated and correlations of the 'between subject' type were performed. Spearman rho correlations for all of these values were high (r>0.76, P<0.01) indicating that their responses were consistent and reliable from one week to the next.
Discussion
The primary aim of the present investigation was to develop and validate a simple measure that can be usedrepeatedly to assess individuals' perceived levels of their physical and mental energy. The second aim was to establish how closely self-perceived vigour is associated with positive affect and subjective wellbeing. In other words, the study tested the suggestion that feeling energetic is associated with a general sense of feeling good about oneself and the world, and is also linked to overall perceptions of happiness. Additional aims were to see how well the sense of vigour or fatigue was predicted by two specific personality factors (extraversion and emotional instability) and to explore how both perceptions of energy and mood vary during the course of the day.
How well have these aims been achieved? Firstly, it is clear that most individuals make a distinction between their levels of physical and mental energy measured at any moment. The correlation between the two was moderately high (r=0.65) and significant (P<0.05) in 35 of the 40 subjects examined. However, plotting the diurnal variation in the two scales for each subject shows that they were not always identical. How far physical and mental energy vary together and in what circumstances they vary independently is a question for future research.
Both mental and physical energy assessed from visual analogue ratings show a strong direct association with vigour and a negative association with fatigue as assessed by the Profile of Mood States. The correlation coefficients are of such a magnitude (0.62 to 0.76) to suggest that the visual analogue ratings may be used alone with confidence in any future investigations of self-perceived energy, for example in exploring the effects of medical or psychological interventions. Table 2 also shows a close association between physical and mental energy and overall levels of positive affect (r~0.64). Similarly, high correlations exist between positive affect with vigour (r=0.76) and with fatigue (r= -0.62) assessed by the POMS. Perceptions of energy are therefore strongly linked to overall positive affect -to the extent to which the individual feels good. The failure to find significant links between negative affectivity and any of the other variables was somewhat surprising, but may simply reflect the fact that negative affect showed comparatively little variation in this population. The predicted links between self-rated energy and extraversion were also observed. People who are more socially outgoing experience higher levels of mental energy, physical energy and vigour. In the same way, extraversion predicts positive affect, an observation made by other investigatora'", The correlation between extraversion and negative affect, though in the expected direction, was not significant.
The converse pattern is found for neuroticism. High N scores are related inversely to mental energy, physical energy and vigour and positively related to fatigue, all correlations being significant. Neuroticism is also inversely and significantly correlated with positive affect, though the positive correlation between neuroticism and negative affect does not achieve significance.
Finally, it is clear from Table 3 that happiness, assessed at the end of the week, is strongly linked to measures of energy and positive affect taken during that week.
In conclusion, it seems clear that perceptions of mental and physical energy can be reliably recorded by means of simple visual analogue scales; that high levels of both physical and mental energy are associated with high levels of positive affect; that both are correlated positively with extraversion and negatively with neuroticism and that individuals' perceptions of their energy, both physical and mental are strongly associated with their current levels of happiness.
A correlational study of this kind can offer no information about the direction of causality: are people happier because they are more energetic or vice versa? It seems likely that the association is reciprocal. High positive affect may lead to feelings of physical competence and mental agility. Conversely, a subjective sense ofenergy, either mental or physical, is likely to boost both affect and satisfaction with life.
It is hoped that these findings, and the visual analogue measurements with which they are derived, may prove useful in our subsequent studies, particularly in the investigation of patients with chronic low energy states.
